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Background: Osteoarthritic knee (OA knee) is a common condition in the elderly. Exploration of non-invasive
complementary therapies for OA knee is warranted given the limitations of pharmacologic therapies. Auriculotherapy
(AT) is a therapeutic method in which specific points on the auricle are stimulated to treat various disorders of the
body, and the therapeutic value and synergistic effect of laser auriculotherapy (LAT) when combined with magneto-
auriculotherapy (MAT) merits further investigation.
Methods: This study adopted a double-blinded four-arm randomized placebo design. The aims of study are (1) to
assess the feasibility of AT among elders with OA knee in a future large-scale study, including the use of blinding in
subjects and evaluators, acceptance of treatment protocol, and estimating the effect size and attrition rate; and (2) to
evaluate the preliminary effect of AT in elders with OA knee. Subjects were randomly divided into four groups with
different modes of AT with/without placebo objects. A total of 43 subjects completed the 6-week intervention and
post-assessment. Assessments included a numerical rating scale of pain (NRS), the timed-up-and-go test (TUGT), and
standard goniometer measurements during knee flexion and extension, Kruskal–Wallis test was used to evaluate
differences among groups, and Wilcoxon sign-ranked test for examining within-group comparison.
Results: Preliminary results indicated the absence of differences in the NRS, TUGT, and active/passive knee flexion and
extension at baseline, as well as post-therapy, between the four groups. Even though the differences of these parameters
between groups were not significant, the relative differences of NRS and TUGT in subjects who received combined MAT
plus LAT were higher than those treated with MAT or LAT alone, or the placebo group. Four of the six parameters
demonstrated significant within group differences in subjects who received MAT and/or LAT, whereas no significant
differences were found in the placebo group.
Conclusion: This study demonstrates that the AT protocol adopted in this study for elders with OA knee is feasible and
could be applied in future larger-scale study. Larger sample size should be considered in a future trial to determine the
causal relationship between treatment and effect.
Trial Registration: ClinicalTrials.gov: NCT02352636. Registered on 23 January 2015.
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Osteoarthritic knee (OA knee) is a common condition in
the elderly [1] and accounts for more than 80 % of osteo-
arthritis cases [2]. Some sufferers may develop severe pain
and impaired physical functions [1] as the disease pro-
gresses. Non-steroidal anti-inflammatory drugs mainly
focus on musculoskeletal pain relief but often result in
side effects, such as gastrointestinal haemorrhage [3]. For
example, the use of acupuncture, which employs needles
as a source of stimulation, may not be acceptable to
people who suffer from needle phobia and may induce a
risk of acupuncture-transmitted infections, such as acu-
puncture mycobacteriosis, through the transmission of
microbes from acupuncturists to patients or patient-to-
patient transmission [4]. Thus, other non-invasive com-
plementary methods with less side effects for OA knee
should be explored.
Auriculotherapy (AT), one of the approaches in trad-
itional Chinese medicine (TCM), is a therapeutic method
in which specific points on the auricle are stimulated to
treat various disorders in the body [5]. This technique is a
specialised form of acupuncture. in which the ear is viewed
as a microsystem of the body [6]. In AT, different mate-
rials, such as acupuncture needles, plant seeds, magnetic
pellets, or low-energy laser, are applied on acupoints of the
ears for therapeutic purposes. The effectiveness of using
magnetic pellets for AT (MAT) may be associated with the
interaction of magnetic fields with body tissues, thereby
resulting in functional changes in the body [7]. In contrast,
laser AT (LAT) provides a simple and non-invasive alter-
native to needle acupuncture [8]. This technique has been
widely used to treat medical conditions, such as alleviating
musculoskeletal pain [9, 10], and insomnia [11, 12]. Laser
is non-invasive and painless and presents no risk of infec-
tion and cross infection [8]. Thus, the therapeutic value
and synergistic effect of laser when combined with MAT
merits further investigation. The therapeutic effect is in-
ferred for optimisation by the application of MAT after
LAT because the former approach could offer continuous
stimulation of acupoints after laser treatment as long as
the magnet pellets on the ears are in situ.
This study was performed to assess the feasibility of
applying AT to elders with OA knee in a future large-
scale study. The use of blinding in subjects and evalua-
tors, acceptance of treatment protocol, estimation of the
extent of effect and attrition rate was evaluated. The pre-
liminary effects of MAT, LAT or a combined approach
on elders with OA knee were determined.
Methods
Settings and participants
This study is a double-blinded randomised placebo trial
with four groups. Subjects who are 60 years of age or older
were recruited from two elderly centres in Hong Kong byconvenience sampling. The existing OA condition was
assessed through physical examination with reference to
the clinical criteria of the American College of Rheumatol-
ogy [13]. Participants were recruited if they experienced
knee pain and any three of the following: (1) 60 years of
age or older; (2) ≤30 min of morning stiffness; (3) crepitus
on active joint motion; (4) bony tenderness; (5) bony en-
largement; or (6) no palpable joint warmth. Exclusion cri-
teria were as follows: (1) other connective tissue diseases
affecting the knee; (2) knee joint steroid injections within
the preceding three months; (3) with a hearing aid or
pacemaker in situ (this criterion was to avoid possible
interaction between the devices and magnetic pellets); (4)
received AT within the preceding three months; (5) suffer-
ing from aural injuries or infections and (6) inability to
understand instructions or provide consent.Interventions
Eligible subjects were randomly and blindly allocated to one
of the four groups by a computer-generated randomised
table. The random allocation sequence was managed inde-
pendently, and random coding was concealed from partici-
pants and the evaluator until all data analyses have been
completed. Six auricular acupoints which were inferred to
have an effect on OA knee were selected. These acupoints
included ‘shenmen’ (TF4), ‘knee’ (AH4), ‘spleen’ (CO13), ‘liver’
(CO12), ‘kidney’ (CO10) and ‘subcortex’ (AT4) [14]. The
Chinese Standard Ear Acupoint Chart, which is recognised
by the World Health Organization, and the latest nomen-
clature and location of auricular points announced by the
China Standardization Organizing Committee in 2008 (GB/
T 13734-2008) [15] was used to locate the acupoints (Fig. 1).
The selection of the six auricular acupoints under study was
based on traditional Chinese medical theory (for ‘shenmen’,
‘liver’, ‘spleen’ and ‘kidney’) and modern medicine (for ‘knee’
and ‘subcortex’). For example, ‘shenmen’ (TF4) is the main
point for relieving pain. ‘Knee’ (AH4) is the local point for
OA knee. ‘Liver’ (CO12) and ‘spleen’ (CO13) are for nourish-
ing and strengthening the tendons and muscles, respect-
ively, and ‘kidney’ (CO10) governs bones. ‘Subcortex’ (AT4)
regulates the function of the central nervous system and in-
duces sedative and pain relieving effects [14].Group 1 (Placebo LAT and MAT) The laser device was
switched to ‘power off ’ mode (that is, deactivated laser)
for acupoint ‘stimulation’ prior to the application of MAT
to achieve a blinding and placebo effect of the subject.
Subjects were asked to wear a pair of laser protective gog-
gles to ‘blind’ them during therapy administration. There-
after, the magnetic pellets were applied to each selected
acupoint. Each magnetic pellet, which contained an aver-
age of ~200 gauss/pellet magnetic flux densities and a
diameter of 1.76 mm, was used.
Fig. 1 Selected ear acupoints for elders with osteoarthritic knee
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LAT via a laser device (pointer pulse). This device pro-
vides a wavelength of 650 nm, average output power of
2.5 mW, energy density of 1 min with 0.54 J/cm2 and a
pulse of 10 Hz, which is a common, acceptable dosage
for clinical use [9, 16]. A 1 min treatment using the con-
tinuous mode of the device was directly applied to the
reactive region of each of the six selected acupoints on
the ear. Laser protective goggles were provided to the
subjects and researchers for eye protection. Similarly, a
plaster without magnetic pellets that mimicked MAT
treatment was applied on each acupoint after LAT.Group 3 (LAT plus MAT) Subjects received a com-
bined approach using MAT plus LAT. LAT was admin-
istered prior to the application of MAT on selected
acupoints, which would be implemented similarly to the
procedures in groups 1 and 2.Group 4 (Placebo) Subjects served as a placebo control
and received LAT at ‘power off ’ mode (that is, deacti-
vated laser) for acupoint ‘stimulation’ before the applica-
tion of plaster without magnetic pellets that mimicked
the MAT treatment.
The therapy was administered by a member of the
staff who had received intensive coaching by the re-
search team. The following procedures were standar-
dised across the four groups to enhance the blinding
effect of the subjects. The auricle of the participant
was cleaned using 75 % isopropyl alcohol prior to
therapy administration. Only one ear received treat-
ment at a time. Treatment was first applied to the
right ear during the first visit, followed by the left
ear during the second visit and so on. The experi-
mental objects were replaced every other day, thrice
a week (except Sunday) to avoid local irritation of
the auricular points under treatment. The total treat-
ment period was six weeks.
Suen et al. BMC Complementary and Alternative Medicine  (2016) 16:257 Page 4 of 9Treatment effect evaluation
Another researcher who did not know the type of treat-
ment modality received by the participants evaluated the
effect of treatment to achieve the effect of evaluator
blinding. The flow diagram for this trial is presented in
Fig. 2. The effect of treatment was evaluated on the most
painful knee if the subject suffered from bilateral OA
knee. The numerical rating scale (NRS) of pain was used
to evaluate the pain perception of the subjects. The sub-
jects were asked to rate their maximal OA-induced knee
pain from 1 to 10 in the recent two to three days; with
higher rating indicating greater severity of the pain they
experienced [17]. Timed-up-and-go test (TUGT) was
performed to assess the ambulation status of the subject.
The subject was requested to rise from a chair and walk
at a comfortable and safe pace to a destination located
3 m away, turn around, return to the chair and sit down
again [18]. A standard goniometer was used to measureFig. 2 Flow diagram of study. MAT: Placebo LAT and magnetotherapy, LAT
Placebo: Placebo LAT & placebo MATthe active and passive range of movement (ROM) of
the knees during flexion and extension. Subjects’ ex-
pectations of the therapy were evaluated [19, 20]. The
patients were asked how much they believed the MAT
or LAT would help them manage their problem. The
satisfaction of the subjects was also evaluated using a
10-point scale, with the higher scores indicating greater
satisfaction towards the therapy. We collected socio-
demographic characteristics, including age, gender, num-
ber of years suffering from OA knee, co-morbidities and
current medications. Whether the subjects experienced
any itchiness on their auricles induced by the plastic tapes
were also evaluated.
Data analyses
Descriptive statistics, namely, demographic characteristics
and mean (SD) of parameters before and after intervention,
were computed. Association between categorical variables: Laser auriculotherapy & placebo MAT, Combined: LAT plus MAT,
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cell count is less than 5). Kruskal–Wallis test was used to
evaluate differences among groups. Wilcoxon sign-ranked
test was used to examine within-group comparison. Ana-
lyses were conducted using SPSS Statistics 20 or R version
3.0.2. (for Fisher’s exact test), and p < 0.05 indicated statis-
tical significance.Results
Participants’ characteristics
The study was conducted from January to September
2015. Among the 57 recruited Chinese elderly in total,
13 were excluded because of the following reasons: gout,
4; below 60 years old, 1; recently received acupuncture/
physiotherapy, 5; and planning to travel, 3. Recruitment
rate was 73.7 %. A total of 44 subjects were randomly di-
vided into four groups (group 1, 12; group 2, 10; group
3, 13; and group 4, 9). Only one participant from group
1 dropped out from the study because of sciatica, result-
ing in an attrition rate of only 2.38 %. All other partici-
pants (n = 43) completed the six-week intervention and
post-assessment. The participant recruitment CON-
SORT flow diagram is illustrated in Fig. 2.
No significant difference was found in the demo-
graphic and clinical characteristics among the four
groups at the baseline (Table 1). The mean age of the
43 participants was 72.7 (SD = 7.04) years old. Majority
of the participants were female (n = 41). The average
number of years with OA knee was 7.82 (SD = 7.07).
Over 93 % were suffering from bilateral OA knee prob-
lem (n = 39) and other comorbidities, such as hyper-
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aKruskal-Wallis test
bFisher’s exact testTreatment effect
Preliminary results indicated the absence of differences
in the NRS, TUGT and active/passive knee flexion and
extension at the baseline, as well as post-therapy,
among the four groups (Table 2). Even though the dif-
ferences of these parameters between groups were not
significant, the relative differences of NRS and TUGT
in subjects who received combined MAT plus LAT
(group 3) were higher than those in other groups
(group 1, 2 and 4) (Table 2). In addition, the results of
within-group comparison showed that nearly all param-
eters demonstrated significant differences before and
after intervention in subjects who received MAT and/or
LAT (namely, groups 1–3), but no differences were
observed in the placebo group (Group 4) (Table 3).
Relative differences in NRS scores were μ1 = −1.37,
μ2 = −2.40, μ3 = −2.54 and μ4 = −0.71 in the MAT, LAT,
combined and placebo groups, respectively, with SD
of = 2.14. This effect corresponds to a Cohen’s f of
0.319 (intermediate effect) [21]. Only 11.6 % (n = 5) of
the participants reported itchiness on their auricles
induced by the plastic tapes that adhered to the acu-
points, but the symptoms were resolved automatically
after the plasters were removed.
The participants generally exhibited strong faith in com-
plementary therapies (mean = 7.33). Prior to the interven-
tion, the expected treatment effect towards MAT, LAT
and both approaches (as expressed by the participants)
were 8.00, 7.95 and 8.53, respectively. After the interven-
tion, satisfaction toward therapy was high across groups
(mean = 8.70), and more than 95 % (n = 41) of the partici-
pants indicated that they would recommend this therapy
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Baseline 6.61 (1.63) 6.64 (1.69) 7.00 (1.63) 6.69 (1.80) 5.86 (1.22) 0.621
Post intervention 4.73 (2.04) 5.27 (1.79) 4.60 (1.90) 4.15 (2.12) 5.14 (2.55) 0.579
Relative difference −1.88 (2.14) −1.37 (1.36) −2.40 (1.65) −2.54 (2.47) −0.71 (2.75) 0.299
Timed-up and-go test
Baseline 18.25 (5.05) 18.14 (3.98) 16.31 (3.42) 20.16 (5.67) 17.64 (6.85) 0.243
Post intervention 15.31 (5.26) 15.39 (4.66) 15.14 (5.20) 14.99 (4.66) 16.04 (7.96) 0.985
Relative difference −2.93 (4.05) −2.75 (2.61) −1.17 (4.24) −5.16 (4.75) −1.60 (2.81) 0.132
Knee flexion (active)
Baseline 115.32 (15.34) 118.18 (13.36) 109.70 (13.43) 113.38 (17.54) 122.43 (15.79) 0.524
Post intervention 126.54 (11.67) 130.82 (10.20) 123.30 (8.42) 125.23 (13.24) 126.86 (14.92) 0.452
Relative difference 11.22 (12.09) 12.64 (11.99) 13.60 (15.96) 11.85 (9.38) 4.43 (10.42) 0.554
Knee flexion (passive)
Baseline 122.54 (11.45) 125.27 (11.43) 120.50 (9.58) 119.38 (14.06) 127.00 (7.62) 0.536
Post intervention 131.46 (10.80) 135.73 (10.26) 129.40 (6.08) 128.77 (11.75) 132.71 (14.59) 0.372
Relative difference 8.93 (8.34) 10.45 (7.67) 8.90 (9.75) 9.38 (5.53) 5.71 (12.04) 0.611
Knee extension (active)
Baseline −4.61 (4.01) −4.73 (5.00) −4.50 (3.03) −4.38 (4.33) −5.00 (3.74) 0.944
Post intervention −2.93 (2.91) −3.00 (2.93) −3.10 (2.51) −2.77 (3.22) −2.86 (3.44) 0.979
Relative difference 1.68 (3.33) 1.40 (2.41) 1.40 (2.41) 1.62 (3.66) 2.14 (2.91) 0.996
Knee extension (passive)
Baseline −1.73 (4.51) −1.82 (4.24) −1.80 (4.02) −2.00 (5.87) −1.00 (3.42) 0.939
Post intervention 0.00 (3.23) 0.09 (2.88) 0.20 (3.19) 0.08 (3.12) −0.57 (4.54) 0.980
Relative difference 1.73 (3.69) 1.91 (2.39) 2.00 (4.16) 2.08 (4.87) 0.43 (2.37) 0.801
Group 1 = Placebo LAT & MAT; Group 2 = LAT & placebo MAT; Group 3 = LAT plus MAT; Group 4 = Placebo LAT & Placebo MAT
aBetween group comparisons were made using Kruskal-Wallis test
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AT can be applied to elders with OA knee. The overall
satisfaction of participants of all groups towards the
therapy was high with an extremely low attrition rate
(2.38 %). The positive impression towards the therapy
indirectly reflected that blinding was successful among
the subjects because of the successful application of pla-
cebo in different groupings. The subjects were debriefed
regarding the treatment they received upon study com-
pletion. The low attrition rate is also probably due to the
fact that the targeted population was already retired and
had more free time to participate in the activities of the
elderly centres. Many of the subjects did not receive any
active treatment for OA knee and agreed to try a non-
traumatic alternative therapy. The participants generally
expressed strong faith in complementary therapies, with
high expectation of the treatment’s effect. The high satis-
faction towards therapy across groups, including the
subjects receiving placebo treatment, may indicate that
subject blinding was successfully achieved.Quality assurance of the study, such as intensive coach-
ing given to the therapist, was observed to ensure the ac-
curacy of the identification of ear acupoints. Interrater
reliability of the evaluators involved in the assessment was
established. All research personnel involved in the study
had to follow the “Good Clinical Practice” guidelines to
protect human subjects and to collect quality data [22].
The successful blinding of evaluators who did not know
the type of treatment modality received by the participants
indicated that the measurements were objective and were
obtained without personal bias.
The effect of treatment was evaluated not only by sub-
jective pain scale but also by adopting objective mea-
sures, such as TUGT and goniometer measurements, to
evaluate the active and passive ROM of the knees during
flexion and extension. Preliminary results indicated the
absence of differences in the NRS, TUGT and active/pas-
sive knee flexion and extension post-therapy among the
four groups. These differences are probably due to the
small number of participants enrolled in this study. Even
Table 3 Within group comparison of different outcome variables
Baseline Post-intervention p-value (within group
comparison to the
baseline)a
Group 1 (n = 11)
Numerical rating scale 6.64 (1.69) 5.27 (1.79) 0.017*
Timed-up and-go test 18.14 (3.98) 15.39 (4.66) 0.013*
Knee flexion (active) 118.18 (13.36) 130.82 (10.20) 0.005**
Knee flexion (passive) 125.27 (11.43) 135.73 (10.26) 0.004**
Knee extension (active) −4.73 (5.00) −3.00 (2.93) 0.107
Knee extension (passive) −1.82 (4.24) 0.09 (2.88) 0.027*
Group 2 (n-10)
Numerical rating scale 7.00 (1.63) 4.60 (1.897) 0.008**
Timed-up and-go test 16.31 (3.42) 15.14 (5.20) 0.241
Knee flexion (active) 109.70 (13.43) 123.30 (8.42) 0.032*
Knee flexion (passive) 120.50 (9.58) 129.40 (6.08) 0.007**
Knee extension (active) −4.50 (3.03) −3.10 (2.51) 0.121
Knee extension (passive) −1.80 (4.02) 0.20 (3.19) 0.152
Group 3 (n = 13)
Numerical rating scale 6.69 (1.80) 4.15 (2.12) 0.005**
Timed-up and-go test 20.16 (5.67) 14.99 (4.66) 0.005**
Knee flexion (active) 113.38 (17.54) 125.23 (13.24) 0.002**
Knee flexion (passive) 119.38 (14.06) 128.77 (11.75) 0.002**
Knee extension (active) −4.38 (4.33) −2.77 (3.22) 0.182
Knee extension (passive) −2.00 (5.87) 0.08 (3.12) 0.153
Group 4 (n = 9)
Numerical rating scale 5.86 (1.22) 5.14 (2.55) 0.343
Timed-up and-go test 17.64 (6.85) 16.04 (7.96) 0.176
Knee flexion (active) 122.43 (15.79) 126.86 (14.92) 0.176
Knee flexion (passive) 127.00 (7.62) 132.71 (14.59) 0.225
Knee extension (active) −5.00 (3.74) −2.86 (3.44) 0.058
Knee extension (passive) −1.00 (3.42) −0.57 (4.54) 0.605
Group 1 = Placebo LAT & MAT; Group 2 = LAT & placebo MAT; Group 3 = LAT plus MAT; Group 4 = Placebo LAT & Placebo MAT
*Statistically significance p < 0.05
**Highly statistically significant p < 0.001
aWithin group comparisons were made using Wilcoxon Signed ranks test
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groups were not significant, the relative differences of
NRS (pain relief ) and TUGT (ambulation status) in
subjects who received combined MAT plus LAT were
higher than those treated with MAT or LAT alone, or
the placebo group. In addition, results of within-group
comparison illustrated that nearly all parameters demon-
strated significant differences before and after the inter-
vention in subjects receiving MAT and/or LAT, whereas
no differences could be seen in the placebo group. The
effectiveness of magnetic pellets have been demonstrated
in a number of experimental studies with promising
effect probably because of their association with the
interaction of magnetic fields with tissues that result infunctional changes in the body [10, 11, 23],. Preliminary
findings of this study indicated that using combined
MAT plus LAT exerted a relatively better effect than
using MAT or LAT alone. This result agrees with the
synergistic effect of combined therapeutic laser and
herbal medication protocols on injured medial collateral
ligaments (MCLs) of rat knees [24]. The combined pro-
tocols further enhanced the biomechanical properties of
repairing rat MCLs in comparison with separate applica-
tions [24]. The use of laser beam was associated with the
release of endorphins, which exert a transquilising effect
on the patient during addiction therapy [25]. Endorphins
are natural pain killers of the body [26]. The therapeutic
effect in the current study could be optimised by the
Suen et al. BMC Complementary and Alternative Medicine  (2016) 16:257 Page 8 of 9application of MAT after LAT because the former ap-
proach could offer continuous stimulation of acupoints
after laser treatment, as long as the magnet pellets on
the ears are in situ.
Limitations and recommendations of study
Generalisation of results is limited because of the small
number of participants enrolled in this feasibility study.
A larger sample size with more male subjects should be
considered in future trials so as to evaluate whether any
gender difference affects the treatment effect. Other
measures that indicate clinical relevance could be con-
sidered in future studies, including the disease-specific
instrument using Western Ontario and McMaster Uni-
versities Osteoarthritis Index (WOMAC), quality of life
measurement and the health resource utilisation using
cost-effectiveness analysis. Moreover, longer follow up,
that is, a minimum of six months of the therapy, may be
considered in evaluating the sustained treatment effect.
Conclusion
This study demonstrates that the AT protocol adopted in
this study for elders with OA knee is feasible and could be
applied in future larger-scale study. The low attrition rate
in this study was obtained. Successful blinding in subjects
and evaluators was achieved. Subjects who received com-
bined MAT plus LAT exhibited stronger treatment effect
in terms of pain relief, ambulation status and range of
movement of the knees during flexion and extension com-
pared with those treated with MAT or LAT alone or com-
pared with the placebo group. Larger sample size should
be considered in the future trial to determine the causal
relationship between treatment and effect.
Abbreviations
LAT, laser auriculotherapy; MAT, magneto-auriculotherapy; NRS, Numerical
rating scale; OA, osteoarthritis; ROM, range of movement; TCM, traditional
Chinese medicine; TUGT, Timed-up-and-go test
Acknowledgements
We extend our appreciation to the elderly centers and subjects for their
sincere support to this study.
Funding
This project was supported by the Central Research Grant (G-YBBR), School
of Nursing, The Hong Kong Polytechnic University.
Authors’ contributions
LS: conceived the study and study design, analysis, and manuscript preparation.
CHY: participated in the design of the study, and manuscript preparation. SY:
data collection, interpretation and manuscript preparation. All authors read and
approved the final manuscript.
Authors’ information
LS: an associate professor of the School of Nursing, The Hong Kong Polytechnic
University. She has acquired a Diploma in Clinical Acupuncture and a Certificate
in Auriculotherapy issued by the Auriculotherapy Certificate Institute (ACI)
of the USA. She has accumulated extensive experience in conducting randomised
controlled trials (RCTs) using magnetic pellets for auriculotherapy in the clinical
treatment of low back pain, insomnia, constipation, and uncontrolled
hypertension.CHY: an associate professor of the School of Nursing, The University of Pittsburgh,
USA. She is certified as a Master of Auricular Medicine by the Auricular Medicine
and International Research & Training Center in Florida. She has been working
collaboratively with LS in a number of projects using auriculotherapy, including
pain relief in patients with low back pain, and ear diagnosis.
SY: he is the research assistant of LS, working on research projects related to
auriculotherapy. He has a bachelor of psychology.
Competing interests
The authors declare that they have no competing interests.
Consent for publication
Not applicable
Ethics approval and consent to participate
Written informed consent was obtained from each participant upon recruitment.
Participation in the study was on a voluntary basis. All potential participants were
assured that they could withdraw from the study at any time. Personal
information and data remained confidential and anonymous. Ethical
approval from the Human Research Ethics Review Committee of the
Hong Kong Polytechnic University was granted [Reference No.:
HSEARS201414024005].
Author details
1School of Nursing, The Hong Kong Polytechnic University, HungHom, Hong
Kong. 2Johns Hopkins School of Nursing, Room 421, 525, N. Wolfe Street,
Baltimore, MD21205, USA.
Received: 30 January 2016 Accepted: 23 July 2016
References
1. Yip YB, Sit WH, Fung KKY, Wong DYS, Chong SYC, Chun LH, Ng TP. Effects
of a self-management arthritis programme with an added exercise component
for osteoarthritic knee: randomized controlled trial. JAN. 2007;59:20–8.
2. Yip YB, Sit JW, Wong DYS, Chong SYC, Chung LH. A 1-year follow-up of an
experimental study of a self-management arthritis programme with an
added exercise component of clients with osteoarthritis of the knee.
Psychol, Health & Med. 2008;13:402–14.
3. Shen CL, James CR, Chyu MC, Bixby WR, Brismee JM, Zumwalt MA, Poklikuha
G. Effects of tai chi on gait kinematics, physical function, and pain in elderly
with knee osteoarthritis – A pilot study. Am J Chin Med. 2008;36:219–32.
4. Woo PCY, Lin AWC, Lau SKP. Acupuncture transmitted infections. In: Saad
M, editor. Acupuncture – clinical practice, particular techniques and special
issues. Croatia: Europe InTech; 2011. p. 123–38. Available from: http://www.
intechopen.com/books/acupuncture-clinical-practice-particular-techniques-
and-specialissues. ISBN 978-953-307-630-0.
5. Suen LKP, Wong TKS, Leung AWN. Is there a place for auricular therapy in
the realm of nursing? Compl Ther Nurs Midwifery. 2001;7:132–9.
6. Oleson 4th T, editor. Auriculotherapy Manual. Edinburgh: Churchill
Livingstone Elsevier; 2014.
7. Ramey DW. Magnetic and electromagnetic therapy. Sci Rev Alt Med.
1998;2:13–9.
8. Tian DZ. Laser acupuncture and TCM (Part I). Int J Clin Acupuncture.
1996;7:397–9.
9. Kneebone WJ. Laser acupuncture as a pain relief modality. Pract Pain
Manage 2008 (May). pp. 64–68.
10. Suen LKP, Wong EMC. Longitudinal changes in disability level of elderly
with low back pain after auriculotherapy. Comple Ther Med. 2008;16:28–35.
11. Suen LKP, Wong TKS, Leung AWN. Effectiveness of auricular therapy using
magnetic pearls on sleep promotion in the elderly. Am J Chin Med. 2002;30:
429–49.
12. Yao SY. 46 cases of insomnia treated by semiconductor laser irradiation on
auricular points. J Tradit Chin Med. 1999;19:298–9.
13. Altman RD, Asch E, Bloch D, Bole G, Borenstein D, Brandr K, et al.
Development criteria for the classification and reporting of osteoarthritis –
classification of osteoarthritis of the knee. Arthritis Rheum. 1986;29:1039–49.
14. Feng CX, Bai XH, Du Y. Chinese auricular therapy [中國耳穴療法]. Beijing:
Scientific and Technical Documents Publishing House; 1994 (Chinese-
English edition).
Suen et al. BMC Complementary and Alternative Medicine  (2016) 16:257 Page 9 of 915. Nomenclature and location of auricular points (GB/T 13734-2008). China
Standardization Organizing Committee. Beijing: China Zhijian Publishing
House and Standards Press of China; 2008.
16. Round R, Litscher G, Bahr F. Auricular acupuncture with laser. Evidence-
based Complementary and Alternative Medicine. 2013;Article ID 984763:22.
http://dx.doi.org/10.1155/2013/984763.
17. Ng MML, Leung MCP, Poon DMY. The effects of electro-acupuncture and
transcutaneous electrical nerve stimulation on patients with painful
osteoarthritic knees: A randomized controlled trial with follow-up
evaluation. J Altern Comple Med. 2003;9:641–9.
18. Podsiadlo D, Richardson S. The timed “up and go”. A test of basic functional
mobility for frail elderly persons. J Am Geri Soc. 1991;39:142–8.
19. Yeh CH, Morone NE, Chien LC, Cao Y, Lu H, Shen J, Margolis L, Bhatnagar S,
Hoffman S, Liang Z, Glick RM, Suen LKP. Auricular point acupressure to
manage chronic low back pain in older adults: A randomized controlled
pilot study. EB-CAM, Article ID 375173. http://dx.doi.org/10.1155/2014/375173.
Accessed 20 July 2016.
20. Kalauokalani D, Cherkin DC, Sherman KJ, Koepsell TD, Deyo RA. Lessons
from a trial of acupuncture and massage for low back pain: patient
expectations and treatment effects. Spine. 2001;26:1418–24.
21. Lenhard W, Lenhard A. Calculation of Effect Sizes, available: http://
www.psychometrica.de/effect_size.html. Psychometrica: Bibergau
(Germany); 2014.
22. WHO. Handbook for good clinical research practice (GCP): Guidance for
implementation. World Health Organisation; 2002. http://apps.who.int/
prequal/info_general/documents/GCP/GCP_handbook.pdf. Accessed 20 July
2016.
23. Suen LKP, Chair SY, Thompson DR, Yu CM, Lin ZX, Lee PW, Chu TSK.
Traditional Auriculotherapy for Hypertension: A Pilot Randomized Trial. J
Cardiovasc Dis 2014; 2:19–24. ISSN:2330-4596 (Print)/2330-460X (Online)
http://ira.lib.polyu.edu.hk/bitstream/10397/6886/1/Suen_Traditional_
Auriculotherapy_Hypertension.pdf Accessed 20 July 2016.
24. Fung DTC, Ng GYF, Leung MCP. Combined treatment of therapeutic laser
and herbal application improves the strength of repairing ligament.
Connect Tissue Res. 2005;46:125–30.
25. Marovino TA. Laser auriculotherapy as part of the nicotine detoxification
process: evaluation of 1280 subjects and theoretical considerations of a
developing model. Am J Acupuncture. 1994;22:69–71.
26. Sprouse-Blum AS, Smith G, Sugai D, Parsa FD. Understanding endorphins
and their importance in pain management. Hawaii Med J. 2010;69:70–1.•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
